Introduction {#sec1}
============

Neglected tropical diseases (NTDs) are estimated to affect over 1 billion people. They exist primarily in countries with (sub)tropical climates, disproportionally affecting people living in poverty, with poor sanitation and restricted healthcare access. Norte de Santander and Arauca are regions of Colombia that exhibit an extremely high endemicity of three NTDs: Chagas disease (CD), cutaneous leishmaniasis (CL) and leprosy.^[@ref1]^ Colombia achieved a prevalence of leprosy below 1/10 000 over a decade ago.^[@ref4]^ However, the slow decline and the relatively high percentage of cases with disabilities upon diagnosis are indicative of a significant remaining disease burden.^[@ref3]^ Between 1990 and 2016, 249 745 cases of leishmaniasis were registered in the endemic areas in Colombia, with a median incidence rate of 81/100 000 inhabitants.^[@ref5]^ Between 2008 and 2016, 7172 cases of CD were reported in Colombia, with a median incidence rate of 11/100 000 inhabitants.^[@ref5]^ High detection rates for leprosy are found in Arauca (4.73/10 000) and Norte de Santander (3.86/10 000).^[@ref4]^ The prevalence of CD in both departments ranges from 0.1 to \>15% at subdistrict level.^[@ref6]^ The incidence of CL in Arauca is relatively low, 0--0.31/100.000, but is much higher in Norte de Santander at 2.33--18.13/100.000.^[@ref3]^

NTDs cause physical impairments, which may lead to irreversible impairments where there is a lack of access to healthcare and delays in detection.^[@ref7]^ These impairments often result in social disadvantage and potentially prevent affected persons from participating in key aspects of life. This further increases the disease burden.^[@ref8]^ The full burden of NTDs is therefore not merely physical, but the result of multiple morbidogenic factors, such as stigma, social exclusion and mental distress. These factors are associated with a lower quality of life and can contribute to aggravation of the disease itself, sustaining a highly complex chronic morbidity.^[@ref9]^

Both leprosy and CL may lead to permanent skin lesions, disfigurement and physical disability, and are strongly associated with social stigma, decreased self-esteem, decreased social participation and mental distress.^[@ref10]^ While CD does not lead to visible impairment, it is also highly stigmatized. Because cardiac complications occur in a subfraction of patients in the chronic stage of the disease, CD is widely believed to reduce one\'s productivity and well-being. This causes a societal perception of affected people as being weak and worthless.^[@ref11]^ Obligatory serological testing is often demanded by employers, which results in exclusion from the labor market, causing mental distress and lower social participation.^[@ref1]^

The total disability adjusted life years associated with NTDs equal those of malaria or HIV/AIDS, and there is considerable evidence that their impact is significantly underestimated because disease consequences, such as stigma and mental distress, are routinely not taken into account.^[@ref13],[@ref14]^ Until now, no data have been available on the levels of mental distress, participation restriction and stigma among these patients in Colombia. This information is urgently needed to better understand the true disease burden and to support advocacy for scaling up funding and implementation of available disease management, disability prevention and inclusion interventions.^[@ref13]^

Materials and methods {#sec2}
=====================

Study design {#sec3}
------------

This pilot study used a descriptive approach to determine levels of stigma, mental distress and participation restriction among people affected by CD, CL or leprosy in two regions of Colombia.

Study area {#sec4}
----------

The study was conducted in Norte de Santander and Arauca between April and June 2018, where CD, CL and leprosy are endemic.^[@ref1],[@ref15]^ Life expectancy at birth in both areas is 70 y. Sixty-four percent of the population in Arauca and 77% in Norte de Santander live in urban areas.

Study population {#sec5}
----------------

Adults with a diagnosis of leprosy, CL or CD that was reported to the national NTD program and who were living in Norte de Santander or Arauca were eligible for this study. The sample was based on the estimated total number of affected people living in these endemic areas. Accurate estimations for leprosy and CL were possible, but the number of persons seropositive for CD was unknown. Sample size calculations required a minimum of 92 participants per disease. People who agreed to participate in the study were confidentially interviewed individually face-to-face.

All patient information was derived from the national NTD program registration system. Clinical information such as treatment status, disease progression and disability grading were not registered in this system and no access to additional medical files was granted. Each interview contained four questionnaires: a sociodemographic questionnaire, the self-reporting questionnaire (SRQ), the participation scale (P-Scale) and the explanatory model interview catalogue (EMIC). The questionnaires have been culturally validated for Colombia and for their applicability to people affected by CL and leprosy.^[@ref16]^ The SRQ is a screening instrument for psychiatric disturbances and includes the main consequences of mental health problems.^[@ref17]^ A high total score (maximum 20) indicates mental distress. The P-Scale measures restrictions to social participation based on the conceptual framework of the WHO International Classification of Functioning, Disability and Health (ICF).^[@ref18]^ The participation score is the sum of all ratings, ranging from 0 (no restriction) to 90 (severe restriction). The EMIC measures stigma resulting from health conditions.^[@ref19]^ The total score ranges from 0 (no stigma) to 45 (high stigma level). Participants responded verbally to the questionnaires. Each participant was interviewed by two interviewers: one asked the questions and the other filled in the questionnaires based on each participant\'s answers. The researchers received instructions on administering the questionnaires from experienced colleagues.

Ethical considerations {#sec6}
----------------------

This study was approved by the Ethics Committee of the Francisco de Paula Santander University in the city of Cúcuta, by means of Act No. 2 dated 21 November 2017. Every participant signed an informed consent form.

Statistical analysis {#sec7}
--------------------

Cut-off points were adopted from previous studies that used the SRQ and P-scale to investigate leprosy in Brazil.^[@ref20],[@ref21]^ For the SRQ, ≥8 is equal to probable mental health impairment.^[@ref22]^ For the P-scale, the cut-off point is \>12.^[@ref21]^ For the EMIC, no cut-off point can be objectively measured. However, in line with the approach taken by Sermrittirong et al., the cut-off point of 12 was chosen.^[@ref23]^

To test the internal consistency of the three questionnaires, Cronbach\'s Alpha was used. Univariate analysis was performed through the Kruskal Wallis test, which tested the significance of median score differences between the diseases. The pair-wise Mann-Whitney test was used to determine the differences between each pair of NTDs or other grouping variables. Multivariate analysis was conducted to control for the (joint) confounding effects of covariates that had an independent effect on the various outcome variables. Bootstrapped stepwise multivariate regression with backward elimination was used to find associations between mental distress, participation restriction, stigma and the demographics of the population in the dataset. The multivariate analysis was carried out using a model with all demographic variables potentially associated with the outcome, with a p-value of \<0.2 identified through univariate analysis. Variables with p-values ≥0.05 were eliminated one by one until all variables that remained in the model were statistically significant (p\<0.05).

In order to assess the psychosocial burden (PSB) of each disease more comprehensively, a composite categorical variable was constructed. This represented the sum of all three questionnaires, with presence of perceived stigma, mental distress and participation restriction corresponding to a score of 1 and an absence of these factors to a score of 0. The total score ranges from 0 to 3, with 3 representing high PSB.

###### 

Sociodemographic characteristics of the participants per disease

  Variable                Chagas disease (n=100)   Leprosy (n=106)   Cutaneous leishmaniasis (n=98)   Total (n=304)                     
  ----------------------- ------------------------ ----------------- -------------------------------- --------------- ---- ------ ----- ------
  Gender                                                                                                                                
  Male                    57                       57                56                               52.8            59   60.2   172   56.6
  Female                  43                       43                50                               47.2            39   39.8   132   43.4
  Age group, y                                                                                                                          
  18--35                  24                       24                4                                3.8             24   24.5   52    17.1
  36--50                  37                       37                27                               25.5            31   31.6   95    31.2
  51--65                  31                       31                45                               42.5            26   26.5   102   33.6
  66--80                  8                        8                 30                               28.2            17   17.4   55    18.1
  Residence area                                                                                                                        
  Urban                   53                       53                101                              95.3            57   58.2   211   69.4
  Rural                   47                       47                5                                4.7             41   41.8   93    30.6
  Level of education                                                                                                                    
  None                    16                       16                14                               13.2            8    8.1    38    12.5
  Primary school          47                       47                62                               58.5            43   43.9   152   50.0
  Secondary school        26                       26                25                               23.6            29   29.6   80    26.3
  Tertiary education      11                       11                5                                4.7             18   18.4   34    11.2
  Marital status                                                                                                                        
  Single                  13                       13                28                               26.4            21   21.4   62    20.4
  Married/cohabitation    73                       73                58                               54.7            68   69.4   199   65.4
  Separated               10                       10                9                                8.5             4    4.1    23    7.6
  Widow                   4                        4                 11                               10.4            5    5.1    20    6.6
  Years since diagnosis                                                                                                                 
  0--1                    11                       11                1                                1.0             11   11.2   23    7.6
  1--5                    50                       50                31                               29.2            80   81.6   161   52.9
  Over 5                  39                       39                74                               69.8            7    7.2    120   39.5
  Health insurance                                                                                                                      
  Contributory            38                       38                26                               24.5            46   46.9   110   36.2
  Subsidized              62                       62                80                               75.5            52   53.1   194   63.8

Data analysis was performed with software packages EpiInfo 7.2.2.2 (Centers for Disease Control and Prevention) and SPSS Statistics 25 (IBM Corp.).

Results {#sec8}
=======

Of the 430 potential study participants identified, 305 were successfully contacted and agreed to participate in the study. One person was excluded for presenting concomitantly with leprosy and CD. The final sample comprised 304 people: 106 people diagnosed with leprosy, 98 diagnosed with CL and 100 people diagnosed with CD. [Table 1](#TB1){ref-type="table"} shows sociodemographic data per disease. Leprosy patients were on average older than participants in the other disease categories, with 71% aged \>50 y. In addition, leprosy patients were typically diagnosed ≥5 y earlier and lived predominantly in urban areas.

Levels of mental distress {#sec9}
-------------------------

Internal validity of the SRQ was good for the total population (α=0.88) and for the disease samples separately (α=0.85--0.90). Based on the SRQ cut-off value, 41.8% of the total sample, 50% of people affected by CD, 25.5% of people affected by CL and 49.1% of people affected by leprosy were classified as experiencing mental distress. Mean and median outcomes on the questionnaires are shown in [Table 2](#TB2){ref-type="table"}. The level of mental distress, represented by the total SRQ score, differed significantly among the disease groups (p=0.001). The median for CD was 7.5, 5 for CL and 7 for leprosy. These differences were significant between people affected by CL or leprosy (p=0.003) and between people affected by CL or CD (p=0.001). No significant difference was found between people affected by leprosy or CD (p=0.853).

###### 

Mean and median scores per questionnaires and disease type

                                     Total               Chagas disease     Cutaneous leishmaniasis   Leprosy               Kruskal-Wallis between diseases
  --------- ------------------------ ------------------- ------------------ ------------------------- --------------------- ---------------------------------
  SRQ       Mean                     6.9 (6.4 to 7.5)    7.7 (6.7 to 8.6)   5.4 (4.5 to 6.3)          7.7 (6.7 to 8.8)      
            Median                   6 (3 to 11)         7.5 (4 to 11)      5 (1 to 8)                7 (3 to 12)           
            \% above cut-off point   41.8%               50%                25.5%                     49.1%                 p*=*0.001
  P-Scale   Mean                     6.3 (5.2 to 7.5)    5.0 (3.3 to 6.8)   3.7 (2.5 to 4.9)          10.0 (7.5 to 12.5)    
            Median                   2 (0 to 8)          1 (0 to 6)         2 (0 to 4)                6 (1--14)             
            \% above cut-off point   15.5%               12%                6.1%                      27.4%                 p*\<*0.001
  EMIC      Mean                     9.3 (8.2 to 10.4)   7.9 (6.3 to 9.5)   5.4 (3.9 to 6.9)          14.2 (12.2 to 16.3)   
            Median                   6.0 (3.0 to 12.0)   6.0 (2 to 12)      3.0 (0 to 8)              12.0 (6 to 21)        
            \% above cut-off point   32.2%               27.0%              17.3%                     51.9%                 p\<0.001

Abbreviations: EMIC, explanatory model interview catalogue; P-Scale, participation scale; SRQ, self-reporting questionnaire

Means are followed by the 95% confidence interval.

Medians are followed by the interquartile range.

Levels of participation restriction {#sec10}
-----------------------------------

Internal consistency was good (α=0.86), including for the disease populations separately (α=0.85--0.87). Our results show that 15.5% of the total sample---12% of people affected by CD, 6.1% of people affected by CL and 27.4% of people affected by leprosy---experienced participation restrictions. P-Scale outcomes, which are provided in [Table 2](#TB2){ref-type="table"}, had a median of 1 in the CD group, 2 in the CL group and 6 in the leprosy group. These differences were significant between CL and leprosy (p\<0.001) and between CD and leprosy (p\<0.001), but not between CL and CD (p=0.678).

Levels of stigma {#sec11}
----------------

Internal consistency of the EMIC was good for the total sample (α=0.85) and for the disease samples separately (α=0.80--0.85). EMIC outcomes were significantly different among the three diseases (p\<0.001). The median EMIC outcome for the leprosy group was 12, with 67.9% experiencing significant stigma. The medians for the other NTDs were lower: 3 for CL and 6 for CD; however, 25.5% and 39.0%, respectively, of the affected persons perceived significant stigma. [Table 2](#TB2){ref-type="table"} shows EMIC outcomes per disease. The Mann Whitney-U test showed significantly higher EMIC scores in leprosy than in CL (p=0.001) and CD (p=0.001). Furthermore, the EMIC scores in CD were significantly higher than in CL (p=0.001).

Sociodemographic factors associated with mental distress {#sec12}
--------------------------------------------------------

A significant difference in SRQ scores was found between people living in rural and urban areas for the total population (p=0.033), with those people living in rural areas exhibiting higher levels of mental distress. This association was confirmed in the CD group (p=0.026) and CL group (p=0.008). For the total sample, an association was found between educational levels and SRQ scores (p=0.001 -- p=0.010), with tertiary education associated with less mental distress compared with primary or no education.

Sociodemographic factors associated with participation restriction {#sec13}
------------------------------------------------------------------

A significant difference in P-Scale scores was found between people affected by CL living in rural and urban areas (p=0.037), indicating that those living in rural areas experience higher participation restrictions. For the total sample, an association was found between P-Scale scores and education. People with a tertiary education level felt less restricted compared with those with no, primary or secondary education. Finally, people diagnosed ≥5 y earlier experienced greater participation restrictions than people diagnosed \<5 y earlier (p=0.003).

Sociodemographic factors associated with stigma {#sec14}
-----------------------------------------------

A significant difference in EMIC scores was found between people living in rural and urban areas for CD (p\<0.001) and CL (p\<0.001). People affected by CD who live in rural areas had a median EMIC score of 10, whereas their counterparts in urban areas had a median EMIC score of 3. For people affected by CL, their median EMIC scores were 6 and 0, respectively. This indicated that people affected by CD or CL in rural areas anticipated or perceived a higher level of stigma than those in urban areas.

For the total population, educational levels were found to significantly impact experience of stigma. Secondary and tertiary education alumni reported lower stigma levels compared with people without education (p\<0.001 -- p=0.049) and people with tertiary education also reported less stigma than those with only primary education (p\<0.001).

In addition, people diagnosed \<5 y earlier had a higher stigma score than those diagnosed in the previous year (p=0.001) or in the previous 4 y (p=0.001).

Multivariate analysis {#sec15}
---------------------

The significant bootstrapped models for the influence of multiple factors on the determinants for PSB are shown in [Table 3](#TB3){ref-type="table"}. The SRQ results showed that participants with a lower education level had higher mean levels of mental distress. This model explained 10% of the variability of mental distress in the total population (R^2^=0.10). For the three individual diseases, a similar outcome was found: in CD, level of education explained 11% of the variability, 4% in leprosy and 13% in CL.

![Psychosocial burden of the total study participants and per disease.](trz132f1){#f1}

###### 

Significant bootstrapped multivariate regression models

  ------------------------------------------------------------------------------------------------------------------------------------------
                            SRQ         P-scale   EMIC                                                                               
  ------------------------- ----------- --------- ------- ----------------------- -------- ------- ------------------------ -------- -------
  Total                     Education   0.001     0.118   Education\              0.001\   0.074   Years since diagnosis\   0.001\   0.083
                                                          Years since diagnosis   0.002            Education\               0.002\   
                                                                                                   Living area              0.029    

  Chagas disease            Education   0.001     0.113   NS                      NS       NS      Living area              0.002    0.16

  Cutaneous leishmaniasis   Education   0.001     0.131   Living area             0.027    0.085   Living area              0.001    0.163

  Leprosy                   Education   0.029     0.038   Gender\                 0.036\   0.068   NS                       NS       NS
                                                          Years since diagnosis   0.037                                              
  ------------------------------------------------------------------------------------------------------------------------------------------

Abbreviations: EMIC, explanatory model interview catalogue; P-Scale, participation scale; SRQ, self-reporting questionnaire

Participants with lower levels of education and a longer existing diagnosis had significantly higher levels of participation restriction. For people affected by CD disease, no associations were found on the P-scale. For people affected by leprosy, multivariate analysis showed that women and people with a longer existing diagnosis experienced restriction more often. For people affected by CL in rural areas, the level of participation restriction was significantly higher and this explained 8% of the variability.

Significantly higher levels of stigma were found through multivariate analysis for participants with lower levels of education, living in a rural area and diagnosed a longer time before. For CD and CL, living in a rural area corresponded to significantly higher EMIC scores. In the models for both diseases, it explained 16% of stigma variability.

PSB {#sec16}
---

In total, 31.6% (77/165) of the patients exhibited a moderate or high PSB. The highest percentages were found in the leprosy group (41.5%, 42/70) followed by the CD group (25%, 25/59) ([Figure 1](#f1){ref-type="fig"}).

Discussion {#sec17}
==========

In this cross-sectional study, we investigated the PSB (levels of mental distress, participation restriction and stigma) among patients affected by three NTDs in Colombia. The questionnaires used exhibited high internal consistency when applied to all disease groups. Mental distress was evident in a substantial part of our population, while participation restriction was primarily encountered in leprosy patients. Stigma varied significantly among the disease groups, but was encountered in every third participant in the total study population. Interestingly, the percentage of participants exhibiting scores above the cut-off value in at least two of the three questionnaires, depending on the disease category, ranged between 10% and 42%. These findings suggest the existence of a substantial PSB among our study participants. Certain sociodemographic factors (low educational level, living in rural settings) seemed to be associated with higher scores. Similar studies have also found that low levels of education contribute to less health knowledge.^[@ref24]^ Increased health education could therefore be an important intervention to reduce PSB in persons affected by NTDs.^[@ref25]^

Our findings are partly in agreement with existing evidence, although extensive comparison is limited because of the scarcity of similar studies. Mental distress and participation restriction levels of CD patients have rarely been investigated. Using different instruments, Ozaki et al. found similar levels of mental impairment and stigma in CD patients in Brazil.^[@ref11]^ It is unclear whether these results are generalizable. As disease-related perceived stigma and mental distress are largely subjective, varying according to the sociocultural background in the respective area/country, context-specific variation is likely.^[@ref26]^ Animal model data, however, are supportive of a causal relation between CD and mental distress. In a 2010 review, da Silva et al. found that chronic CD leads to sleep dysfunction and memory impairment in rats.^[@ref27]^ Furthermore, this review provides evidence of memory impairment, quality of life reduction and depression, as well as direct central nervous system effects in infected humans. However, national programs and operational research still focus primarily on vector control, neglecting the potential psychosocial aspects of CD. In this light, stigma and, in particular, mental distress in CD patients, urgently merit further investigation.

In previous studies from Brazil and Ethiopia using the SRQ, mental distress was also found to be significant, yet lower levels were observed among leprosy patients.^[@ref20],[@ref28]^ The discrepancy observed might reflect differences in cultural backgrounds and disease perceptions, influencing the mental health of people affected by leprosy. It could also be the result of significant differences in social determinants, such as socioeconomic status. With respect to participation restriction in leprosy patients, our findings seem to reflect current prevalence research, while with respect to stigma and the mean EMIC score, our results are similar to prior studies conducted in Nepal and West Bengal, but substantially lower than findings in African settings.^[@ref21],[@ref23]^ Again, cultural, sociodemographic and clinical characteristics of the study populations may account for these discrepancies.

Regarding CL, we found that mental distress and participation restriction levels in our study participants were comparable with the pilot findings of van 't Noordende et al. and significantly lower when compared with their leprosy and CD findings.^[@ref29]^ However, the exact location of CL-related lesions was not recorded in the national registers. Also, the vast majority of study participants affected by CL stated that they had successfully concluded treatment at least 1 y earlier and did not exhibit any apparent facial scars or other visible disfigurement. A 2018 review reported that the impact on mental distress was often hard to measure because of its time dependence in relation to treatment.^[@ref30]^ Furthermore, a 2014 Colombian study stated that perceived severity of CL was associated with lesion type, body location and the length of time someone had lived with a manifestation.^[@ref31]^ The latter factor might partly explain the relatively low scores observed in both questionnaires. Perceived stigma was encountered in 18% of our CL patients. These findings suggest rather limited stigmatization of people affected by CL in Colombia, in contrast to literature from other endemic countries, particularly the Middle East.^[@ref32],[@ref33]^

To our knowledge, this is the first study to assess mental distress, participation restriction and stigma in patients with CD, CL and leprosy, not only in Colombia, but also in Spanish-speaking Latin America in general. The study addresses a significant knowledge gap, allowing deeper insights into the PBS of prominent NTDs of the South American subcontinent that are urgently needed for the development of comprehensive and inclusive NTD interventions. The research used questionnaires previously culturally validated for Colombia, a strength that allows comparisons between countries for leprosy.^[@ref16]^ However, the use of these questionnaires in CD and CL is relatively new. Additionally, validation of the questionnaires by Fischer et al. did not include validation of the cut-off points.^[@ref16]^

Our study has some limitations. First, it does not allow causal inference, as it has a merely descriptive character. In the absence of a healthy control group, it cannot be assumed that findings are solely disease-related and not confounded by other factors. However, previous studies in Colombia using the SQR instrument in the general population have yielded substantially lower mental distress scores, suggesting that our results at least partially reflect disease-specific PSB.^[@ref34]^ With respect to participation restriction and stigma, the instruments used in our study are generally designed for people affected by disability and/or a stigmatizing disease, thus the meaningfulness of using them in a healthy control group would be questionable. A further limitation is the lack of data on severity of the participants\' disease manifestations, as this information is not routinely captured in the respective national program registries that served as our clinical information source. Data on disease severity would allow more detailed insight into the PSB of these diseases, drawing more valid conclusions when comparing the results across the three NTDs.

Conclusions {#sec18}
===========

This study describes the levels of mental distress, participation restriction and stigma found in people affected by leprosy, CL and CD in two co-endemic areas of Colombia. Our findings indicate that these diseases have a significant PSB in our study setting. Further investigation and analysis on a larger scale are urgently needed to better understand the full dimensions of the burden of NTDs, and to inform health policymakers of the need for holistic and more inclusive approaches within their respective control programs.
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